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OBJECTS AND RULES. 

The Lincolnshire Naturalists’ Union was formed to promote the 

thorough investigation of the fauna, flora and physical features of the 

county, to bring together workers interested in the same pursuits, to 

increase the interest in, and study of, every branch of Natural History. 

Field Meetings are held four or more times a year. There is also 

one annual general meeting, held at Lincoln, for the transaction of the 

business of the Society, and for the President’s address. 

Members will be entitled to free admission to all meetings and 

excursions, and to receive certificates, which will entitle the holder to special 

railway privileges for each excursion. Application should be made to the 

Hon. Secretary for the special forms issued before each meeting. 

At ordinary Field Meetings, when the Union is not entertained, 

members may introduce two friends, not more, except by the President's 

consent. 

When the Union is entertained at any Field Meeting, the Meeting 

is to be i open to members only, except such friends as the Entertainer 

may invite. 

Ladies and Gentlemen desirous of becoming Members of the Union 

should apply to the Hon. Secretary for nomination papers. A new 

Member requires to be proposed and seconded, and the paper must be 

counter-signed by the President or one of the Vice-Presidents of the Union. 

Correspondence with respect to Field or Sectional Meetings and 

organization generally should be addressed to Arthur Smith, Museum, 

Lincoln. 

It is hoped that all Members will interest themselves in the work of the 

Union, especially by obtaining new members and communicating with the 

Sectional Officers respecting new records, etc. 

New Members.—Members can greatly assist the Union by forwarding 

to the Secretary, the names of ladies and gentlemen whom they think at all 

likely to take an interest in the work of the Union. 

Proposal Forms will be sent to any Member applying for them. 
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(She J?re$i6ents 
OF THE 

Jiincolnshire Naturalists' UCnion. 

WIILi3LiX^.3VC W^LLA-CIE, 
M.B., Ch.B. 

R. WALLACE is a native of Berwick-on-Tweed, 

just on the Scottish border, the home of the famous 

naturalist, Dr. George Johnston. From childhood 

onwards he has had a keen love for all branches of 

Natural History, and in his early days he came under the 

influence of Mr. John Bishop, who is still the able Curator 

of the Museum at Berwick. 

It was this friend who initiated him into the mysteries 

of the microscope, and guided his studies until they resulted 

in a fair knowledge of Botany and Zoology. 

Entomology became the favourite subject to which he 

devoted all his spare time. For some years he specialized in 

Lepidoptera, and, profiting by information which he gained 

from the well-known naturalist, Mr. R. G. Bolam, the young 

student became thoroughly acquainted with the butterflies 

and moths of the district. He carefully investigated their 

development, made careful drawings of the larvae, and by 

continuous field-work learned their habits in all stages. 

By the help of an old collection of Coleoptera formed by 

Dr. George Johnston, he extended his knowledge to this large 

group of insects, but as his fellow-students were but few, his 

progress in this branch was not rapid, and soon after taking 

up the subject he went to Edinburgh University to study 

medicine. 

As a medical student he took several medals and prizes, 

and graduated m.b., ch.b., with honours. Then followed 

a period as House Surgeon in an East London Hospital, 

when Dr. Wallace took all possible opportunities of pursuing 

entomological studies at the Natural History Museum. 

In 1902 Dr. Wallace settled at Grimsby, and almost the 

first thing he did was to seek out the Secretary of the local 
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Naturalists’ Society, who chanced to have just then arrived 

home from a rural walk. The results of the excursion pro¬ 

vided much to be discussed, and the Secretary had a new 

member to introduce at the next meeting of his Society. 

The flat area about Grimsby was far different from the 

country that had been familiar to Dr. Wallace, whose love 

of his native scenery was evident from the opinions he ex¬ 

pressed concerning our count}7. The Chalk Wolds did not 

charm him as the Cheviots had done, but at last be admitted 

that Lincolnshire was after all not quite flat, but might be 

said to be “somewhat uneven.” 
•» 

His interest in the entomological possibilities of the 

Grimsby district was first aroused by a visit to Freshney Bog, 

where he saw the Orange Tip on the wing. Bradley Wood 

also attracted his attention, and many species hitherto un¬ 

recorded for the district were discovered by him there. 

Croxby Pond too was another hunting ground to which he 

frequently resorted. 

He now restricted his work to an investigation of the 

Coleoptera of the County, and so thoroughly did he study this 

branch of entomology that he added many new records to the 

Lincolnshire list, and at least one new record to the British 

list, besides confirming the occurrence of other species that 

had not been taken for many years. His studies resulted in 

the splendid list of “ Coleoptera of Lincolnshire” which has 

been published in the Transactions. He still has a vast 

amount of material in hand, including many notes which he 

hopes to publish when the times become more normal, and 

when days of peace once more return. 

Like many others, Dr. Wallace is now prevented for a 

time from pursuing his insect studies, but he looks forward 

to the days when he will be able to resume them. 

Dr. Wallace was President of the Union in 1911-1912, 

and his first address to the members contained an excellent 

resume of the work done by previous Coleopterilts. His 

second address was an interesting discourse on ‘ The 

Emotions and Senses of Insects,’ 



THE GENERAL SECRETARY’S REPORT, 

igi6. 

--* » 1- 

Another year of war has found the activities of the L.N.U. 

greatly curtailed. 

The Ninety-third Field Meeting was held on 

the 6th June, at Manton Warren. Many interesting 

specimens were found, and those who were present had the 

opportunity of seeing a Sea Eagle and a Rough-legged 

Buzzard which had been recently shot in the neighbourhood. 

The Rev. R. G. and Mrs. Binnall entertained the members to 

tea at the Rectory. 

The Ninety-fourth Field Meeting took place on the 

4th July at Skellingthorpe Woods, where the entomologists 

and botanists found much to attract their attention. The 

Wood is being greatly altered in consequence of the felling of 

large trees. . 

The Ninety-fifth Field Meeting was held on the 

10th August at Claxby and Willoughby. The woodlands 

and quarries yielded some most interesting specimens. The 

manorial fishponds were seen at Willoughby Station, and 

afterwards the Rev. Canon Tatham conducted the members 

to a fine Roman camp near the Rectory. He also placed on 

exhibition some interesting objects he had discovered when 

excavating the site. Afterwards he and Mrs. Tatham 

provided tea for the visitors at the Rectory. 

The Ninety-sixth Field Meeting was held on the 

28th September at Holton-le-Moor. Attention was paid 

principally to Fungi, which were assiduously collected under 

favourable conditions. Though no expert was present, a 

large collection was made, and the specimens were forwarded 

to our member, Mr. W. N. Cheesman, for identification, the 

result being that the names or 65 species are appended to 
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this report. The Rev. T. G. and Mrs. Dixon and members of 

their family assisted throughout the day, and entertained 

the visitors to tea at the Rectory. 

The weather on each occasion was ideal for most 

branches of research, and many notes were made for incorpora¬ 

tion in future lists. 

The Annual Meeting of the Union was held at Lincoln 

on the gth November. In the absence of the President, who 

was on military duty, the Rev. E. Adrian Woodruffe-Peacock 

delivered an address on the “ The Flora of Lincolnshire. 

Sequence Selections.” 

Conditions arising out of the war have delayed the 

publication of this part of the Transactions, and it is hoped 

that members will understand, and make allowance for, the 

difficulties which had to be surmounted. 

Thanks are due to all those who have in any way helped 

the Union in its work. 

LIST OF FUNGI FOUND AT HOLTON-LE-MOOR, 28 SEPTEMBER, 

1916, IDENTIFIED BY W. N. CHEESMAN, F.L.S. 

Amanita mappa. 

A. muscaria. 

A. rubescens. 

A. spissa, Opiz. 

A. strobiliformis, Quel. (Rare) 

Amanitopsis vaginata. 

Annelaria separata. 

Armillaria mellea. 

Dsedalea latissima. 

Galera tenera, Quel. 

Boletus badius, Linu. 

B. luridus, Schff. 

B. subtomentosus, Linn. 

Helvella crispa 

H. pulla 

Hydnum zonatum, Batsch. (Rare) 

Hygrophorus calyptraeformis 

H. eburneus, Fr. 

H. psittacinus. 

Hymenochaste tabacina. 

Hypholoma fasciculare, Quel. 

Calocera cornea. 

C. viscosa. 

Cantharellus cibarius, Fr. 

Clavaria flaccida, Fr. 

C. inasqualis. 

Collybia velutipes, Quel. 

Coprinus micaceus, Fr. 

Laccaria laccata. 

L. laccata, var. amethystina. 

Lactarius vellerius, Fr. 

Lepiota cristata. 

L. procera. 

Lycoperdon echinatum. 

Lycoperdon gemmatum. 
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Marasmius peronatus, Fr. Rhizina undulata. 

M. rotula. Russula citrina, Gill. 

Mycena galericulata, Quel. R. emetica, Fr. 

M. pura, Quel. R. ochroleuca, Fr. 

R. xerampelina. 

Nolanea pascua. 

Saxillus involutus 

Odontia fimbriata. Scleroderma vulgare, Fr. 

Omphalia pyxidata. Solenia anomala. 

Otidea aurantia. Stereum hirsutum. 

Stropharia aeruginosa. 

Phallus impudicus. 

Phlebia vaga. Thelephora laciniata, Pers. 

Pleurotus ostreatus. Th. terrestris. 

Polyporus adustus Tricholoma personatum, Quel. 

P. betulinus T. rutilans, Quel. 

P. squamosus 

Polystictus versicolor Xylaria hypoxylon. 

SECTIONAL OFFICERS’ REPORTS, 

1916. 
-1 » 1- 

BOTANICAL REPORT. 

REV. E. ADRIAN WOODRUFFE-PEACOCK. 

This season has been a particularly good one for 

botanical work, if the quality rather than the quantity of our 

records is taken into account. Its broken, uncertain weather 

has seemed to add to, rather than detract from, our field observa¬ 

tion. At least no such series of notes has been piled up for 

many years past by our observers, though frequently far 

more notes have been taken in one season. It is not that we 

have been more often in the open, for that certainly has not 

been the case. It is rather, I believe, that the accidents of 

dispersion and the erratic weather have given us an oppor¬ 

tunity of observing what frequently is not to be discovered 

within the county’s boundaries. 
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Air a caryophyllea, L., was at Manton Warren, along with 

Anagallis tenella in an old clay pit, with the hybrid Viola 

Riviniam x canina, Veronica scutellata typica, Vicia Bolartii in 

quantity, Trifolium scabrum the same also, and Vicia latliyroides, 

Lychnis Flos-cuculi, too, with Stellaria ulginosa, Scirpus 

setaceus, Salix repens, in full seed and full flower on the same 

bush, Potentilla palustris, certainly duck carried, and Myrica 

Gale. The Birch Roly poms (P. betulinus, Fries.) was very fine 

indeed on dead or dying trees in scores. 

At Claxby by Alford, Ophrys apifera was in a chalk pit in 

the lower chalk, there were from 60 to 70 plants of it, Mr. 

G. H. Kiddall said, along with masses of Silaus pratensis. 
Crepis setosa, with Epipactis latifolia in Hoplands Wood, and 

Rhamnus catharticus in the Moon Wood hedge. The trees 

are the most striking things of that district. The Oak 

(Quercus pedunculata) is the tree of ancient times distinctly, 

especially so of the chalk escarpment. The Well Oak is the 

finest Tree of that species in the county. The Beech (Fagus 

sylvatica) does not seem to have survived on the escarpment. 

The Ash (Fraxinus excelsior) is there, but only as a follower of 

the oak. Its Polyporus (P. giganteus, Fr.) was parasitical on 

the roots of a decaying tree by the Bowling Green at Claxby 

Rectory. It is the largest fungus I have ever observed. 

Old Yews (Taxus baccata), perhaps, but not likely under 

species of former Oak or Beech forests, were noted at Claxby 

by Alford, Haugh, and Somerby by Brigg. The oldest are 

perhaps 400 years. The Gainsborough area gave Botrychium 

Lunaria, again verified from last season; Mimulus moschatns 

still surviving in an old garden fence on one of our commons; 

and most wonderful of everything for years, Caltha radicans, 

I suppose duck-carried from its northern mountain home. 

Fordington gave the rare variety of Equisetum maximum, called 

Eburnmn, by Schreber, with the sterile stem terminated with a 

flowering spike. I have never seen it before. North Kelsey 

gave on an Oxford clay road side Dipsacus sylvestris in masses, 

and even more or less eaten by cows. The most striking 

plants at Skellingthorpe were, Scutellaria galericulata, Lathyrus 

montanus, Potentillaprocumbens, Paris quadrifoliai Cavdamineflexuosa. 
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Polygonun Hydropiper, and many other more or less good things 

that cannot be now named. Mr. J. S. Sneath’s Holton-le- 

Moor list contains Ornithopus perpusillus and Solidago virganrea. 

Miss Susan Allett, of Strubby, sent me Lathyrus bithynica from 

that parish from 11 seeds ” and “wheat.” It had come with 

the “seeds”; I also took it in the Chalk Hill pit at Melton 

Ross. Miss Allett’s most valuable communication was a whole 

series of notes on the “coming and “going ” of species, too 

long to print except in the Flora. A most peculiar Symphytun 

turned up at Chalk Hill too, but it is not yet named. I 

still want notes on old yews. 

CONCHOLOGY. 

W. DENISON ROEBUCK, m.sc. f.l.s. 

AND 

J. F. MUSHAM, f.e.s. 

The officers of this section report that the systematic work 

done in former years renders it difficult to report many new 

records. The most important was a specimen of Testacella 

haliotidea, the shell-slug, a carnivorous species, found by 

Mr. A. Smith, f.l.s. f.e.s. 

ENTOMOLOGY. 

G. W. MASON. 

There is very little to record for the year 1916; the re¬ 

striction on lights has put a stop to night work in most 

districts, though some members appear to have had a few 

nights’ successful sugaring in the Lincoln district, free from 

interruption from the guardians of the law. My own energies 

have been very limited, being confined almost entirely to the 

breeding of a few of the smaller things, to which I was able to 

add a new record. We miss that indefatigable worker, Lieu¬ 

tenant F. W. Sowerby, who generally had a pile of good things 

to record in the many Orders in which he collected ; we hope to 

see him again in our midst resuming his old hobby after the 
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War with his usual zest. Another active worker, the Rev. F. 

L. Blathwayt, has removed to the South, and the War has 

in many ways acted as a deterrent from active collecting. 

The Rev. F. L. Blathwayt records Carterocephalns palaemon as 

fairly common this year in Skellingthorpe Big Wood, and 

having bred one specimen from ova of 1915. Other important 

insects noted were two Notodonta trimacula, N. trepida, larvae of 

Thecla quercus common on 3rd June, and the imagines fairly com¬ 

mon flying round the oaks later in the season, empty pupa cases 

of Sesia cnliciformis in birch stumps at the end of July, and 

Gonopteryx rhamni rather common at Doddington in the 

autumn. During the 'first fortnight of August the following 

among other species were taken near Lincoln by the Rev. S. 

Proudfoot and others:—20 Xylophasia scolopacina, about 60 

Apamea connexa, 12 Triphaena fimbria, about 36 worn Tapinostola 

hellmanni, 2 Orthosia suspecta, 1 Agrotis obscura, and 3 Cosmia 

paleacea. Miss Stow has found the hairy cases of Coleophora 

lineolea very abundant on Stachys sylvatica round Grantham, 

and two cases of C. albitarsella on Nepeta Glcchcma by the Canal 

bank. Nests of Vespa vulgaris have been common round 

Barton. I append a list of records new to the County for the 

seasons of 1915 and 1916. 

Crambi. 
PHYCIS FUSCA, Haw. 

N. Linwood, three on the heath, 12-6-15, G. W. Mason. 

Tortrices. 

PENTHINA DIMIDIANA, Tr. 

N. Scotton Common, one specimen, bred from birch, 15-6-16, 
G.W.M., (E. A. Atmore). 

Tineae. 
COLEOPHORA LINEOLEA, Haw. 

N. Cadney, larvae on Ballota nigra in 1915 and subsequently 
bred, taken by the Rev. E. A. Woodruffe-Peacock, G. W. M. 

S. Grantham, larvae on Stachys 2-6-15, and subsequently bred, 
taken by E. A. W-P.: cases very abundant on Stachys 
sylvatica in many places in 1916, Miss S. C. Stow. Little 
Bytham, larvae on Stachys 2-6-15 and subsequently bred, 
taken by E. A. W-P. 

C. ALBITARSELLA, Zell. 

S. Grantham, two cases on Nepeta Glechoma by Canal bank, 
20-6-16, imago emerged 20-7-16, Miss S. C. Stow. 



Sectional Officers' Reports. 17 

LAVERNA EPILOBIELLA, Schr. 

N. Cadney, larvae on Epilobium hirsutum opposite the game- 
keeper’s lodge in a ditch in quantities in 1902 ; larvae sent by 
E. A. W-P. to the late E. S. Connold, who bred them and 
got them named or named them himself. 

LITHOCOLLETIS TRISTRIGELLA, Haw. 

N. Limber, 19-6-15, beaten out of Scotch fir, G. W. M. (E. A. A). 

VERTEBRATA. 

REV. F. L. BLATHWAYT, M.A., M.B.O.U. 

On June 24th I picked up a specimen of the Whiskered 

Bat, in the Rectory garden, Doddington. This appears to 

be the second record for the County, the first occurring in the 

same locality the previous year. Both specimens have been 

presented to the County Museum. On April nth I journeyed 

to Kirton-in-Lindsey to see some birds which were being ex¬ 

hibited at the Unicorn Inn, in aid of the Red Cross Society. 

The cases were labelled ‘Golden Eagle’ and ‘Kite,’ but I 

found the specimens to be an immature ‘Sea Eagle’ and a 

‘ Rough-legged Buzzard.’ The former had been trapped on 

the Twigmoor side of Manton Warren on February 9th, 

1916, by W. Dennett, son of the keeper, in whose possession 

at Cleatham, Kirton-in-Lindsey, the bird now is. It had been 

seen about for a week or so previous to the capture. The 

Rough-legged Buzzard had been shot on Manton Warren 

on November 12th, 1915. Two more Buzzards, probably this 

species, had been seen about the Warren at the end of March, 

1916, and I saw another on Scotton Common on April nth of 

the same year. On the same day I saw at least 12 drake 

Shovelers, on the ponds on the Common, where many pairs 

breed annually. There were also Teal, Mallard, and Sheld- 

ducks. 

In spite of the felling of timber at Skellingthorpe Big 

Wood, about a dozen pairs of Herons nested there this season. 

Six pairs nested in the adjacent Doddington Woodlands, 

where there were only two nests in 1915. 



18 Sectional Officers' Reports. 

The first Swallow was noticed at Doddington on April 

23rd (a late date), and the last was seen on November 4th. 

On June 24th I went to see the work of a pair of Starlings 

nesting in a barn at Black Moor Farm, Doddington. For 

about a fortnight the birds persevered in pushing hay and 

straw through a hole in the roof, but there being no support, 

this all fell through to the ground below, and formed a large 

pile 4 feet 6 inches high, and 4 feet wide at the base, and 

weighing, I am told, 10 pounds. The attempt was at last given 

up. 

A pair of Little Owls (A. noctua) nested in a rainwater 

spout on Doddington church, some of the young leaving the 

nest on June 27th. This waterspout has been chosen as a 

nesting place by Jackdaws, Stock Doves, and, I think, also 

Starlings. 

Mr. G. H. Caton Haigh reports that early in December, 

1915, Wood-pigeons arrived at Grainsby, and were exceedingly 

abundant during the Winter, being accompanied by many 

Peregrine Falcons. Mr. Haigh’s report on the autumn migra¬ 

tion of 1916, at North Cotes, contains the following :— 

September 7th, a Ruff and three Reeves; 8th, about 4 or 

5 Spotted Redshanks; nth, Little Stint; 13th, Wood Sand¬ 

piper ; 15th, Curlew Sandpipers; 23rd, 6 Geese seen; 27th, 

Pied Flycatcher ; 28th, 2 Ring Ousels, and 5 or 6 on 29th, 

on which date there were a great many Knots and Godwits, 

and a few Grey Plovers. 

On October 12th, after very stormy weather, large 

numbers of Scoters were driven into the shelter of Grainthorpe 

Haven, and were on the sands by hundreds, which is most 

unusual. There were at least 700, of which about 100 were 

Velvet Scoters. On the same day were seen a Grey Crow and 

Glaucous Gull; 20th, Woodcock; a Barred Warbler, shot, 

(the seventh Lincolnshire example, of which I have a record); 

21st, a Little Owl was shot. Large numbers of geese have 

passed over continually in spite of adverse weather, going 

South. The flocks were mostly under 30 birds. On the 27th 

there were one or two Flamingos on the flats. These would 

probably be birds escaped from captivity. 
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GEOLOGY. 

HENRY PRESTON, F.G.S. 

The most important additions to our knowledge of Lin¬ 

colnshire Geology are obtained from borings. A great 

number of such borings have been made throughout the 

county, often with excellent results as to the water supply ; 

but occasionally a boring fails to find water even when put 

down in a district where the strata justified the best expecta¬ 

tions. On such occasions it is the work of the geologist to try 

to find out the cause of failure. 

Since my last Report on Wells I have obtained quite a 

number of records, but as most of these are quite normal in 

section, and give the usual supply of water, it is not necessary 

to mention them here; the whole of them will be recorded 

when a supplement to the Memoir on Water Supply of 

Lincolnshire is issued by the Geological Survey. 

One boring, however, which was made in 1915 by the 

G. N. Railway Company, may be mentioned in detail, 

because it gives a typical illustration of the strata of South 

East Lincolnshire. 

The boring was put down near to the Swineshead Station, 

7 miles West of Boston, and entered the Lincolnshire Lime¬ 

stone at a depth of 332 feet, and, although this limestone was 

penetrated to a depth of 18 feet, no water was obtained. 

Mr. G. E. Hugh, of Boston, has kindly furnished me with 

particulars and samples of the strata passed through, and I 

have drawn up a record from this information. 

The samples were taken at every few feet in depth, 

and the District Engineer of the G. N. Railway Company, A. 

Burridge, Esq., a.m.i.c.e., has kindly permitted me to deposit 

them in the Lincoln County Museum. 

After carefully examining the specimens, together with 

the foreman’s notes, I think the following may be taken as a 

fair description of the debris from the boring, and a record of 

the various strata passed. 
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SWINESHEAD. Boring at Station, 1915. 

1 inch Map, N.S. 128. 

6 inch Map, 108 S.W. 

Ordnance Datum, io’6. 

THICKNESS. DEPTH. 

FT. INS. FT. INS. 

Soil ... ... ... ... ... ... 1 0 1 0 

Blown Sand, fine grains . 15 6 16 6 

Brown Teat and Sand 8 6 25 0 

Sand and Gravel, with shells 8 0 33 0 

Flint, Gravel and Marl 3 0 36 0 

Clean Fine Sand ... 1 0 37 0 

Sand and Gravel (quartzites) 4 0 4i 0 

Sand and Fine Gravel 2 0 43 0 

Pebble Bed (pebbles 2\ inches) ... O 6 43 6 

Boulder Clay, full of chalk fragments ... 36 6 80 0 

Light-grey Clay 20 0 100 0 

Green-grey Clay 15 0 115 0 

Blue-grey Shaly Clay 35 0 150 0 

Dark-grey Clay with sandy grit ... 30 0 180 0 

Tough light-blue Clay 10 0 190 0 

Brown silty Clay... 1 0 191 0 

Tough brown Clay 9 0 200 0 

Light-grey and brown Clay 20 0 220 0 

Grey Clay with Lime Patches 4 0 224 0 

Tough dark-brown Sandy Clay 18 0 242 0 

Grey Clay and Stone Bands 19 0 261 0 

Grey-rock with pyritized Limestone 1 0 262 0 

Rock, nearly white 8 0 270 0 

Green, blue, and brown Clays ... 6 0 276 0 

Black carbonaceous Clay 1 0 277 0 

Mottled green and brown Clay ... 7 0 284 0 

Hard grey Stone Bands and Clay 15 0 299 0 

Grey Clay with lime patches 9 0 308 0 

Mottled Clay, grey, green and black 7 0 3i5 0 

Brown Peat and Sandy Clay 7 0 322 0 

Fine Sandstone with mica flakes 4 0 326 0 

Black Sand with carbonaceous matter 6 0 332 0 

Limestone and Sand 6 0 338 0 

Limestone, very Oolitic ... • • • 12 0 350 0 
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Classifying the above we get the following Geological 

Section :— 

FT. INS. FT. INS 

Soil and Alluvium ... . 43 6 43 6 

Chalky Boulder Clay . . 36 6 80 0 

Oxford Clay and Kellaways Rock . 181 0 261 0 

Cornbrash . 9 0 270 0 

Great Oolite Clay ... . 14 0 284 0 

Great Oolite Limestones . i5 0 399 0 

Upper Estuarine Series. . 33 0 332 0 

Lincolnshire Limestone ... . 18 0 350 0 

Although the boring failed to give a water su pply, it is 

most interesting geologically, because from it we learn of the 

continuance eastwards of all the usual formations of the 

Lower Oolites in practically their normal conditions. 

The alluvial beds finish with a pebble bed at a depth of 

43 feet 6 inches; these pebbles being chiefly liver-coloured 

quartzites and flint. 

By comparing the strata passed through with other 

sections of borings west and north-west of Swineshead, we 

find a lessening in the angle of dip as the east of the county 

is reached. 

Notwithstanding that the boring failed to find water I do 

not think that this is due to any hidden fault which has shifted 

the strata and prevented the flow of underground water; but 

more probably the failure is due to a thinning out of the 

Limestone, and an increase in its density due to the depth at 

which it is found. It was unfortunate, however, that the 

boring had to be abandoned before the full thickness of 

Limestone had been penetrated. 

The Lincolnshire Limestone being the chief water¬ 

bearing rock for the county, it may be interesting to note 

that, with the exception of a boring near Woodhall Spa, 

recorded by Mr. Whitaker, f.r.s., I am not acquainted with 

any boring which exceeds that at Swineshead in depth to that 

formation. 
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THE FLORA OF LINCOLNSHIRE. 

SEQUENCE-SELECTIONS. 

THE PRESIDENTIAL ADDRESS FOR 1916, 

BY THE 

REV. E. ADRIAN WOODRUFFE-PEACOCK 

(Past President). 

You all know well enough why I am in this chair to-day. 

Our President is fighting for us, that we may meet in peace 

and security here, undisturbed by fears. I do not know 

whether our Secretary or Treasurer has a list of our members, 

who have been or are at the front; but I do clearly recognise 

that such a list ought to be published in our Transactions after 

this terrible war is a thing of the past. If there is any science, 

any human knowledge, which can make us richer, surely the 

record of human self-sacrifice and bravery takes the first 

place. No one thanks God daily more fervently than I do, 

for the bravery of our sons—of all our lads—in this time of 

world stress and reshaping; no one can pray more honestly 

for the happy termination of this ghastly slaughter, which 

events seem to predict is drawing slowly nearer. May the 

peace which we long for, bring the true brotherhood of nations, 

which shall make the overmastery of any one people for ever 

impossible. 

The subject of my address is entitled “ Sequence— 

Selections” ; and I am going to explain what they will be in 

our Flora of Lincolnshire. 

“ A naturalist’s life,” says Charles Darwin, writing from 

Down, June ist, 1867,* “ would be a happy one if he only had 

to observe and never to write ”. I also say, it would indeed ! 

Yet there is clearly another side opposed to this joy. For 

the working naturalist is called upon eternally to invent words 

or word-phrases to express new ideas. These are useless to 

others unless they convey distinct conceptions which bring with 

* Life and Letters, 1887, III. 65. 
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them lucidity of thought. Surely, too, putting ideas on paper to 

instruct others, should help to arrange the material regularly, 

and to clarify the mind of the writer as he does so—at least it 

helps me much ; and, I have no doubt, did Darwin too, from 

the labour he gave to correcting the style of his published 

works—a drudgery over which he often laments in his letters 

to intimates. 

Another of Darwin’s observations has been of the greatest 

advantage to me as a naturalist, and has proved true over and 

over again in writing the Flora of Lincolnshire. He writes in 

his 1876 autobiographical notes : * “ On this tour ”, in North 

Wales, along with Professor Adam Sedgwick, “ I had a 

striking instance how easy it is to overlook phenomena, how¬ 

ever conspicuous, before they have been observed by anyone. 

We spent hours in Cwm Idwal, examining all the rocks with 

extreme care, as Sedgwick was anxious to find fossils in 

them ; but neither of us saw a trace of the wonderful glacial 

phenomena all round us ; we did not notice the plainly scored 

rocks, the perched boulders, the lateral and terminal 

moraines, Yet these phenomena are so conspicuous that, as I 

declared in a paper published many years afterwards” 

(in the ‘Philosophical Magazine’ in 1842), “a house burnt 

down by fire did not tell its story more plainly than did this 

valley. If it had still been filled with a glacier, the phe¬ 

nomena would have been less distinct than they now are ”. 

By the double word phrase Sequence-Selection, I imply 

something which I did not see for many years during field 

work, but do quite clearly enough now. At best, the sum¬ 

maries of species, and the facts regarding them, which are 

found in any and every habitat, not at one time, but at all 

times, when the naturalist is able to visit localities to make his 

notes with the greatest care, are but Sequence-Selections, or 

he has only gathered fragments of a moving picture into his 

collection of data, not a photograph of the whole cycle of 

plant growth or anything approaching to it. 

The varied selective action of different rocks, localities, 

circumstances, and habitats on species, and their inter- 

* Id., I, pp. 57, 58. 
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dependence for given reasons—their association, if you prefer 

that word—is the first thing which strikes the observant 

worker. At least, it did me when I was quite a child, for all 

my life I have known the limestones and clays, with their drift 

and peat floras, in the varied forms in which they are found 

on commons and in woods, or grass-land and tilth, or by 

hedges, road-sides, rivers, becks and ditches. Now as years 

of field work have slipped past unheeded, and old scenes of 

past study are re-visited with delight, a still more important 

aspect of Nature’s means and ways of working takes absolute 

possession of the true naturalist. Any selection of species, or 

their existing state at any given time is discovered to be in¬ 

finitely varied, and, yet, is as certainly observed to be only for 

that passing period in the evolution of the habitat under study. 

Changeful though Nature is, she is as strictly limited in her 

transformations as in time, geology, area or species, but, all the 

same, her varieties of selections seem infinite to us. 

Though the term of human life is so short that we can 

hardly fully master anything, the individual can see what I mean 

by Sequence-Selection demonstrated over and over again in the 

same habitat. For he can observe but a few positions in a 

cycle of eternal change, when he has to visit a spot at a 

distance, or if he is in daily touch with the subject of his 

study, he will practically observe no change at all without a 

strong mental effort. The yew tree opposite the window under 

which I write these words, seems to be exactly as it was in 

1891, when I first studied it from this position ; but I know 

by a strong mental effort that it is nothing of the kind. The 

topmost leader only reached as high as the ridge tiles of the 

old cottage across the way then ; I have a note of that. I re¬ 

member it attaining as high as the chimney pot, and made a 

note of that fact, too. When I come to reflect carefully, it 

has smothered the oak growing to the east of it, and is just 

about twice as high and as wide as it was twenty-five years 

ago. This is likely, as it is approximately fifty years old. 

To put this in another way. The naturalist’s notes of 

his A, B and C visits to a given spot for study, are quite 
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different when years elapse between them. The intervening 

time evolution at any other points, X, Y and Z, would be 

equally different too, if he were in possession of them. 

Selection for the time being is Nature’s way, and you cannot 

express the changes which take place by formulae. Every 

year something comes or passes away, every decade changes 

the circumstances of any habitat, often transforms everything. 

The rich pasture on very Chalky Boulder Clay, without a 

single weed, brought to perfection by the art of the grazier by 

carefully feeding off steers and wethers, becomes a disgrace of 

rubbish grasses by being grazed by cottagers’ milk cows. 

The Parish Council could select it as good land, but the 

united knowledge of these conscript fathers, and their assistant 

wiseacres, could not prevent the jealousy which allowed the 

the Barren Brome Grass (Brachypodium pinnatum) to claim 

the drier parts, or the Hassock Grass (Deschampsia caespitosa) 

the damper portions. A pair of Nut-hatches (Sitta caesia) in 

1869 nested in the broken, hollowed limb of the old oak 

(Quercus pedunculata) by the wood side on the Lower Lias 

Clay. They plastered up the gaping hole with mud after 

their way, or ever they laid their eggs, just a little larger than 

those of the Great Tits (Parus major), below their circular 

entrance-hole. This tree was one of two giants, the offspring 

of the forest, which grew there when the Red-deer (Cervus 

elaphus) and Roe-deer (C. capreolus) grazed in the woodland 

glades, long after the Beaver (Castor fiber) had disappeared 

in the 12th century or so from the beck below, long before the 

Ash (Fraxinus excelsior) had knocked out “ the monarch of the 

forest ”, as a better doer on that oak-exhausted soil. Where 

are the birds, deer, or oak-forest now ? I saw the Nut¬ 

hatches that once in my native parish, Bottesford. My fore¬ 

elders cut down the oak-woodland and hunted the deer to 

extinction. The modern wood, on the edge of which the old 

oak stands, we studied closely forty-five years ago, when the 

trees in one part—an old quarry—were but knee high or so. 

The Teasel (Dipsacus sylvestris) and the Nightjar (Caprimulgus 

europaeus) were present then, but the spot has known neither 

species, nor many others, for three decades, 
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Sequence-Selections are nothing but the naturalist’s sum¬ 

maries of the facts he can observe on soils or in habitats of the 

eternal change which is ever going on around us simply 

through the struggle for existence and the survival of the lucky 

and fittest. It must be clearly understood that in no one place, 

soil or set of circumstances, will all the species summarised 

under one heading in our future flora be found. 

Take the Oak-Ash wood as an instance of what I mean ; 

at present it is a characteristic of Lincolnshire. My summary 

of its species is a list of plants found in every stage of this 

woodland growth, from the opening of the seedling leaves 

till the fall of the decaying forest giant period ; when the 

individual Ash tree may be attacked with an equally gigantic 

Polyforus. It also includes that brilliant interim-time between 

the fall of one crop of timber and the overshadowing rise of 

the next. I have named but three stages in the Oak-Ash 

Woodland sequence, but there are very many between with 

many shades of difference. I have been at work making 

methodical notes for very many years, but I may not have 

happened on and recorded all the species of the varying tran¬ 

sitions. I most certainly have not recorded those hidden 

things, which are so eloquently referred to in my second 

quotation from Charles Darwin, which we all see at once, 

and ever again observe, when some genius comes along to 

point them out. I do not suggest then that the Sequence- 

Selections of our book are more than selections from the 

facts of nature, or that as summaries of many conditions they 

can be absolutely trusted as perfectly reflecting all the stages 

of growth of an Oak-Ash or any other cycle. 

It is an easy matter to’demonstrate that the origin of our 

local flora is the result of natural selection, and of nothing 

else. Even leaving man in his own proper place as a most 

natural influence of environment, this truth is provable just 

the same. I must here firmly and once for all say, that man 

is as natural and as much a circumstance of environment, as 

soil, climate or elevation, as the rook that in October busily 

sows the oak trees on the clays, or the squirrel that in the 
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same month plants the nut groves with restless foresight and 

heedless forgetfulness. We are only complicating matters 

sadly, and causing endless unnecessary difficulties for our¬ 

selves by trying to do the impossible, i.e., to exclude man and 

his works from our review of nature. Man has been in 

England since the Eolithic Age, before the Glacial Period, 

and in Lincolnshire since the early Neolithic Age. Who can 

point out the lines of demarcation between pure untouched 

nature and nature influenced by man’s handiwork ? If Mr. 

. Clement Reid has done anything—and I think he has given 

us a bed-rock foundation for all our work—he has put aside 

this false distinction and worked at Roman, Neolithic, 

Paleolithic and Pre-Glacial beds, and found light from dis¬ 

coveries in all. I have therefore, in his honour, called the 

method I have used in making the observations in the field 

recorded here, “ The Rock Soil Method ”, because his work 

supplied the fundamental facts from which I started to plan 

out the method for writing the Flora of this county. 

I regard Lincolnshire as almost left bare after the Ice 

Age, excepting for the Ice-Edge flora or tundra-like peat.* 

The last elements of this Alpine flora, which survived so long 

amidst adverse surroundings, are either gone or are rapidly 

departing. Lycopodium alpinum and Empetrum have gone in my 

lifetime after Betula nana; and Caltha radicans must soon follow, 

if it has not of late been casually introduced by ducks. The 

wastes of chalk, limestone, clay, gravel and sand, were 

gradually covered by a freshly laid down flora from the south, 

as changing climatic conditions and the denudation of the 

glacial peat permitted. The seeds of this flora came in ways 

too numerous to be .fully named here. I do not consider it to 

be infra dig. to be elementary if that implies accuracy, for I 

write for those brother students who want exact information, 

but everything cannot be stated in one paper or book. The 

seeds came by wind and water drift,! animal, bird and 

* See Reid’s Late Glacial Plants of the Lea Valley, Q. J. G. S. 1916, v. 
71, No. 282, p. 155. His Origin, too. 

f There is a 60 miles an hour gale blowing as I write these words. 
It is visibly drifting into my garden “things that ought not to be there," 
and sweeping the seeds of the cultivated plants away. 16.2.17. 
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man carriage, as well as the ordinary mechanical movements 

of seeds which scatter them be}rond the parental centre of pro¬ 

duction and for them an exhausted soil. I have not time to go 

into the modes of carriage fully here, but so far as I have been 

able to ascertain them, they will be found fully summarised in 

the Flora. 

Even when we perceive and allow for the cycles of change 

that have taken place, we cannot grasp all the facts even with 

a very great mental effort, for there was, and is, no exact re¬ 

production of the circumstances of the past, but endless variety 

in detail. There is no rigid association of integers of a 

flora, though you can easily distinguish at a glance the oak 

wood and ash wood under-species and conditions. There is no 

fixity and finality anywhere, but eternal adaptation and change, 

with ever varying Sequence-Selections. 

This can be easily illustrated by past circumstances. 

In the parish of Cadney, where I have lived and made notes 

for twenty-five years, the following past Sequence-Selections, 

with the varying circumstances they imply, have been studied 

in the peat. The intermediate changes can be guessed at by 

analogy from other parts of our peat area in this county, but 

nothing more. Let it be said at once that the cleverest 

guessing is not good ecology, as I understand that ugly word. 

There seems to have been after the Ice Age, (i) tundra¬ 

like peat, and (2) open grass pasture period on all the rock- 

beds of this area. Then (3) a scrub of birch with a few oaks. 

This gave place to (4) high oak forest, with undergrowths of 

yew, nut, wicken-tree; with pine-oak-birch woods on the 

sands and gravels near at hand. One of the oak trees of this 

woodland was one chain or twenty-two yards long, 42 inches in 

diameter at the root end, and 36 at the upper end, for the top 

had been broken off.* This tree had been grown in close 

high-forest, for it had no side branches, but in other parts of 

the parish at the same date the growths were open and park- 

* I have often seen the 3 feet wide boards in the late Joseph 
Gibbon’s engine-house floor at Cadney, which were sawn out of this tree. 
Mr. Charles Evison, of Howsham, Chairman of the Parish Council, was 
present when it was cut up, and gave me the details of its size. 
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like, with low, heavily-branched trees. I carefully measured 

one tree, an oak stump, as it stood bared but still rooted in 

Kellaway’s Rock sand, buried in 44 inches of peat. It was 

12 feet in diameter from E. to W., and 8 from N. to S. 

Forest trees of this large size were undoubtedly swamped by 

peat. Such giants have never been grown on peat itself to my 

knowledge in Lincolnshire. 

The drainage of the Ancholme valley was suddenly blocked 

after this high forest period.* The wood was turned at 

once i into (5) a peat bog, finally varying from 8 to 20 feet 

in depth. Again the drainage improved to a certain extent, 

and the upper peat, where it was most raised and swollen by 

growth, dried out sufficiently for (6) another oak wood, 

with birch-yew under-species. Many, local or wider, rises 

and falls in the water-level took place, giving time for the 

destruction and renewal of this woodland growth. I have 

distinguished four other special growths : (7), (8), (9), and (10). 

The trees of these periods never reached even respectable 

size, few are 2 feet in diameter, mostly they were mere poles. 

As a rule they were more park-like than high-forest growths. 

After a time a still higher rise in the water-level, gave another 

(n) pure peat period. This was followed by a still lower 

fall of the water-level, and permitted of (12) a pine-wood 

period, in much drier upper peat circumstances. A sudden 

and even higher rise in the water-level than ever, not excep¬ 

ting even period (5), once more destroyed the pine woods, 

which were strictly local. It left nothing but (13) a Birch- 

Oak-Wicken-tree scrub on the higher peat levels, with reed 

surrounded “flashes,” and “deeps” or broads along the 

stream courses. 'These “ flashes and deeps ” could be 

mapped to-day quite easily by means of their Reed (Phmgmites 

communis) covered shallows, which still show in the ditches and 

* This so often occurs in the valleys of this and other counties after 
high-forest growths, that the thoughtful observer cannot help thinking 
that part of the woodland was smitten by a south-wester, and was the 
cause of the barrage. 

f For the rapidity of the formation of peat bogs under such circum¬ 
stances, see the Earl of Cromarty’s paper, Philosophical Transactions, vol 
XXII. 
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hedges, and even in a few places on the carr-peat of the tilth 

itself. This was the condition of this parish of Cadney within 

the memory of people I have myself talked with. 

In other parishes of the Ancholme level, the periods are 

not exactly the same. This is easily accounted for. To begin 

with, there has been at least one rise and fall of the soil level 

itself since the Glacial Period, as our Sub-marine forest peat 

proves. My notes seen to point to more than one rise and fall. 

Locally, too, on the Ancholme level, the drainage became 

apparently as good as it was in period (i), either from geo¬ 

logical earth movements, or what seems far more likely, a 
«\ 

suddenly cleared outfall for the local becks into the river, 

or perhaps the removal of barrages in the river Ancholme 

itself, or at its outfall. In such cases the carr-peat may 

rapidly decay* ; then whole cycles of growth are possible, with 

endless variations in detail. These can only be distinguished 

and described after the most continuous and carefully prepared 

field notes, made when opportunities for special observations 

occur from dyke or ditch cutting or rooting in the carrs. 

What about the uplands of Cadney from the Ice-age to 

the present time ? We have only considered the Lowlands, 

where the water of floods and peat could accumulate. It was 

from the higher ground which flood water never reached, that 

the supply of seeds to sow the dried-out peat soils was ob¬ 

tained. 

In Pre-Neolithic days there were Oak, Pine, Yew, Birch 

and Wicken-tree with their following of under-species. In 

Early or Mid Neolithic days, the Ash and Wych Elm joined 

them with their select friends. In Roman and Mediaeval 

days the Beech arrived and flourished during a warm period. 

Now the Sycamore and Horsechestnut, especially the first, 

are coming as wind or bird sown species. I believe every tree, 

except those of Pre-Neolithic times, has been introduced or 

at least spread by human means and for definite purposes. 

The continuance of any given selection of species depends 

* It has completely departed within living memory from some of the 
higher levels, which still bear the name of “carrs ” though they are now 
pure Chalky Boulder Clay pasture or tilth. 
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wholly on the conditions remaining the same for the time 

being. That could hardly be the case for long in valleys 

capable of high-forest growth with gales such as we have every 

eight or ten years. If a forest were laid and the water channels 

were blocked, peat is an absolute certainty to-day in this 

country. So the circumstances wThich are met with in valley 

peat carrs are only those which might be expected. This, 

however, is not all that can be said. Man has changed the 

whole face of this county, we can allow that, it is not worth 

going into, but unassisted nature has at times been equally 

active. That I can prove. 

From 1850 to 1892 the peat flashes of the moorland 

escarpment west of Crosby Warren were one of the most 

striking ecological areas in this county. They lie in Blown 

Sand in the folds of the Upper or Middle Lias Clay. The 

draining of the lower valle}9 for the removal of the Fordingham 

Ironstone Bed does not affect them. They remained what 

they had been for ages till after I visited them in 1892. Then 

came a perfect transformation. The dry series of seasons 

which began in 1893 has wholly changed the characteristics of 

that district. Where a long chain of peat flashes succeeded 

one another years ago, now only empty pools, overgrown with 

funcus communis species, and the white-flowered form of 

Solanum Dulcamara, are to be found. The Sphagnum and its 

accompanying species have practically departed. This proves 

conclusively that more or less limy water conditions have taken 

the place of the acid circumstances which so recently prevailed 

and lasted so long. Greatly did the late Canon W. Fowler 

regret this change in his favourite pools, where he had studied 

our rarer Carices from 1856 onwards. Mr. F. A. Lees has 

described in The Naturalist, 1900, p. 233, similar changes 

which have taken place on Linwood Warren from the same 

cause. Much of my own work on the flora, is a record of 

departures and advents from the same changed conditions, 

brought about by climate, for the weather for the last quarter 

of a century has been more continental than insular, or in 

other words, has been one of violent extremes, dry summers 

and winters, or deluges of rain with great frosts occasionally. 
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A TYPICAL SPECIES. 

For many years I have promised, as general editor of all 

the notes collected, to present the Union with a Flora af Lincoln¬ 

shire, which shall embody the united work of all the older 

writers and of our members. I am busy writing at present 

the press copy of this work. I propose to-day to tell you in a 

few simple words what this Flora will be like. It will not in 

the least resemble any local Flora as yet in existence, for it 

will be written on soil and habitat lines. When you have it 

in your hands you will be able to study the little monographs 

on each species which has been found in this county, with all 

that our workers have discovered concerning them. This 

afternoon I am going to illustrate these monographs, by the 

rather unusually long one on the Bracken-Fern (Pteris aquilina)* 

These monographs are, however, not the original idea of 

our book. Shortly it is this. You can turn up the name of 

any parish, or well-known physical feature of the county, 

such as the Roman Road or Bulby Hall Wood, anything that 

has a definite name on maps, and find a full list of the geological 

soils and drift soils of each parish or locality. Turning to 

these beds in the same Index, you will find a full list of every 

species that has been recorded for that bed ; and for every 

habitat too, if you care to carry your analysis further. In 

other words, though parishes are not referred to in these mono¬ 

graphs, each worker will be able to make out from our book, 

what the flora contained in his own parish boundaries can be. 

The very common, common, fairly common, or rather rare, 

plants will practically all be present. The rare or very rare 

ones may be, if the habitats as well as the soil are just what 

they should be for them. It will be our duty when the Flora 

is in our hands to find out whether they are there ; and when 

found to analyse their surrounding conditions, so as to make 

future editions of our Flora ever richer in ascertained facts. 

* The Pteris of the ancient Greeks is said to have been some kind of 
fern, so named on account of the wing-like “ leaves.” The root cut obliquely 
across shows a rough representation of the Imperial Eagle of Rome. So 
Linne named our plant Pteris aquilina, or the Eagle Bracken. 
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This is our Flora monograph on this one species :— 

PTERIS, LINN. 

PTERIS AQUILINA, LINN. 

The ‘‘Brake,” “Brake-Fern,” “Bracken,”* was first 

recorded for us by the Revd. Joseph Dodsworth in 1836. It is 

a polycarp and areal, found in all the vice-counties round 

Lincolnshire, and in all our divisions except, 9, 14, 17, 18. 

It requires full sunlight and full wind, and slight shelter. It 

flowers in July and August; and is dispersed by wind, very 

rarely by human carriage. 

F REQUENCY. 

1—2. 

3' 

2. 

2—3. 

2—4. 

4—6. 

Soils. 

Blown Band. 

Carstone. 

Kellaway’s Rock. 

Lower Estuarine. 

Northampton Sand. 

Old River Gravel. 

Oxford Clay (Mechanically open). 

Plateau Gravel. 

Pre-glacial Gravel. 

Purple Boulder Clay (Rare except in woods). 

River Sand and Gravel. 

Spilsby Sandstone. 

Lower Chalk. 

Pecten Bed Ironstone. 

Tealby Clay. 

Upper Chalk.' 

Fen Gravel. 

Lincolnshire Limestone (Decaying sandy). 

Fresh Water Alluvium (Sandy not silty). 

Evaporational Tufa. 

Fontinal Tufa. 

Loam. 

Modern Marine Gravel. 

Selinum Peat. 

* Brake and Bracken or Braken, seem to be the singular and plural, 
compare chick and chicken, of the old Norse or old Icelandic bvackni or 
“common fern.” 
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Frequency. Soils. 

5—6. Chalky Boulder Clay (Sandy). 

Lower Lias Clay and Limestones (Sandy). 

Old Sea Gravel Beach. 

Sphagnum Peat (Humified) 

Very Chalky Boulder Clay. 

6. Upper Lias Clay (Mechanically open). 

Habitats. 

i. Dunes, Gorse Coverts, Hedges (moory soils), 

Hedge Sides (the same), Moorlands, Pine- 

Oak-Birch Woods (open). 

Quercesques (sessiliflora). 

Railways (sandy soils). 

Road Sides (moory). 

Sandy Gravelly Valleys. 

1— 2. Rough Pasture (sandy). 

2— 3. Ditch Sides, Parks, and Tufa mounds (all 
% 

sandy) 

Past History. 

Mr. C. Reid records it for Roman Silchester. It is Post- 

Neolithic in division I ; and is found in outline casts in the 

Tufa of Sunk Church. Exact dating is impossible in either 

case. 

Diary. 

Pteris is found in woods, and in hedges, where woods have 

once been, as a residual, on Chalky Boulder Clay, Oxford 

Clay, Purple Boulder Clay, Upper Lias Clay, and Very 

Chalky Boulder Clay. It is a proof of changed or changing 

circumstances usually on our clays—1893. 

It is not a true lime-hater, but requires conditions of 

moisture which are rarely found on (1) Chalks, (2) Lime-stones, 

(3) Marine Sands, or (4) Peats. When the conditions are 

available it flourishes on them all with the single exception 

of Salt Marine Sand. The casts of full}7 grown and half- 

expanded leaves on the Tufa of Sunk Church, show that at 

least it must at one time have grown on the limy tufa rise on 

which the so-called church stands. H. Preston—1897. 
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The water supply must be ample, yet not too much or ever 

stagnant or saturated with too much acid. There also must 

not be any steady pressure like that of heavy stock grazing 

over the ground continually, for in the lightest soil the 

rhizomes are never buried more than ten inches, unless there 

has been “ a windle ” or sand drift over them. Though some¬ 

times found in deep shade it is only struggling for existence 

there, because it has been over-grown and therefore over¬ 

shadowed. In a road running east and west on Upper Chalk 

it clearly preferred the sunny northern side, where it was along 

with Spiraea Filipendula and Reseda lutea—1895. 

It is distinctly a woodland scrub species, and in the 

more open Pinesques may be found along with departing 

Deschampsia flexuosa; but shows the strongest preference for open 

spots, wood edges, ride and footpath sides, and dies off before 

the dense shade of close canopied woods. So much is this the 

case, that in this country, I can prove the existence of former 

woodlands or their scrub wherever Pteris is found. In other 

words, unless it is now found growing in more or less open 

woodlands, it is a pure residual of the scrub of past woods ; 

though decaying Betula may now be the only species left to 

prove this—1894. 

It is a species of the Ulex europaeus to the Calluna satura¬ 

tion band of moors. It can grow along with failing Erica 

cinerea, but not freely on the flat; not with E. Tetralix in any 

circumstances, though it wants much water. It is on a band 

of saturation above, but only just above, E. cinerea on typical 

Calluna moor. It is never on the Nardus band, it is too stag¬ 

nantly wet—1897. It is truly a heath species with us ; but the 

wooded or bushy heath, not the true moorland or pansand 

heath, or ancient residual heath which is nearly as bad for 

pansand—1898. 

In 1892, a wet summer, after a wet summer in 1891, it was 

9 feet high by measurement on an open inland dune. The 

same year in wood rides it was 12 feet high, but has never 

reached that elevation since to my knowledge. Old men said 
there had been no growth like it since the early * sixties.’ 
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—Tom L. Skipworth. In 1893, a very dry summer, it was 

only 2 feet high on exactly the same spot. The contrast was 

not so great in the damper lower lying woods. In the dune 

where these measurements were taken there were at least 30 

feet of blown sand. The dunes, too, where it grows the finest, 

are not cut into endless gullies by south westerly gales, as 

they are where they are not Pteris covered—1898. 

It is a subalpine, but not by nature, only as a residual of 

former woods of the warm period A.D. 900 to 1500, on the 

hills of the North of England and of Scotland. It specially 

loves slopes on high moorlands on account of drainage ; and is 

asssociated there with Trientalis, Melampyrum montanum, and 

Listera cordata, I have observed ; all far above any altitude we 

have in Lincolnshire. In Ireland, on the other hand, as might 

be expected, we have practically the same associates as we find 

in Lincolnshire at the same level, Genista anglica, Lycopodium 

clavatum, Anthoxanthum, Potentilla erecta, Agrostis vulgaris, Galium 

saxatile, Luzula multiflora, and Deschampsia flexuosa. In every 

case in which I have fully studied it in grouse moor work or 

thoroughbred pasture work in England, Scotland and Ireland 

it has been a residual afterwoodland. In sub-alpine post¬ 

woodland areas it follows Calluna, which has followed on 

Vaccinium Myrtillus ; and I have reason to believe that this 

was the order of succession after the tundra peat stage in 

post-glacial times in this county. 

I may add here, though it has nothing to do with us at 

this time, for the grouse is now extinct in Lincolnshire, that 

of late years Pteris has been much assisted in spreading over 

wider areas of grouse moors by foolish heather burning. It 

can always be destroyed by steady mowing, rolling or beating 

with sticks, where these modes of destruction can be carried 

out—1900. 

It is associated on old woodland, whether Quercesques, 

Pinesques, or Betulesques, with Rhamnus Frangnla, Pyrus 

aucuparia, Lonicera, Calluna, Erica cinerea, Oxalis Acetosella, 

Potentilla procumbens, Holcus mollis, and Luzula pilosa. Where 

there are no longer woods now, and have not been for a very 
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long period, it is sometimes found with Anemone nemorosa, 

S cilia nonscript a, Primula vulgaris, Teucrium Scorodonia, Viola 

Riviniana, Ilex and Oxalis. Surely these species, or most of 

them, when found growing more or less together, are signs of 

former woodland growths. As certainly as Phragmites, in carr- 

ditches or fences, points out the spots where formerly the edge 

shallows of a flash or deep—our local name for “ broad ”— 

once existed, along the course of a beck over the carr-peat flat, 

so Pteris on a moor, along with some of the above species, 

proves to demonstration the existence of former woodlands— 

1899. 

This is not all that can be said in many cases. Its 

presence suggests, (1) better drainage conditions in late times, 

and also (2) that it is a marvellous self-helper by over¬ 

shadowing and destroying other competitors—1892. 

It is found on the banks, ridges, mounds and hill sides of 

our eolian sand dunes. It also spreads down the dune sides 

in open woodland towards the flat, as the moorland begins to 

dry out in a series of rainless seasons. It retires again, I 

find, when the lovr-lying ground is flooded by the stagnant 

water-table of w^et seasons. In a dry series of years it follows 

the becks from the moors along their sandy banks. Yet water 

in a trifling moor ditch only one inch deep will stop the rapid 

onward thrust of its hidden rhizomes. It never spreads over 

the shallow ditches and water-cuts of our commons. On a 

moor below the escarpment of the wold, where I first observed 

this fact, adeep drain cut off the Pteris moor from the rest of the 

common for 200 yards or more. Unless the onrush of the pine 

trees has obscured this fact I have no doubt it is so to-day—1892. 

Pteris can hardly get enough rain-water in Lincolnshire of late 

years, where it grows on a freely draining soil—1908. 

I have no note of it on the modern Marine Sand of the 

meals either in this county or elsewhere. The salt of that soil 

is the difficulty no doubt, for it is or was on our old and much 

rain-washed sea beaches-in divisions 9 and 12 ; and they are 

Post-Neolithic most certainly. It looked sickly and far from 

happy ; but that may have been from eolian burial, I did not 

think of this matter at the time—-1897. 
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Where it is found on clays, they are always open in 

mechanical texture—not clays in the true sense—after long 

woodland growth or some such cause. It was introduced 

into my sister’s garden, which is situated on Upper Lias Clay 

with Peat from Manton Common. It at once over-ran all the 

newly-made ground on that soil. At last, after 24 years’ 

hunting, I have discovered it in the parish of Cadney, where 

the late Mrs. Edgar Brown, the last vicar’s widow, said it was 

found in small quantity in one spot only. It has almost gone 

now, and only exists on the site of an old Quercesque area 

situated on Very Chalk Boulder Clay. It is clearly in this 

spot, a case of the mechanical state of the soil, and not its 

sandiness or freedom from lime. This is quite demonstrated, 

for it grows amongst some unreclaimed Prunus bushes where 

the stock in the pasture cannot reach it to destroy it by 

treading, by the side of a rough old hedge. There are only two 

or three roots left now, where the soil is consolidated it has 

departed for good—'1913. It is extinct now—1916. 

This is ever the case on track-ways and footpaths, I find, 

even on the lightest Blown Sand—1914. 

Moorlands covered with Fteris, show a water-holding soil, 

fairly rich in Potash. So much is this the case, that were 

they planted with Oak, Pine and Birch in wide belts on their 

south-western edges, by wind drift the seeds would be scattered 

to the north-east, and the whole of the commons would soon be 

covered with paying woods, practically all self-sown after the 

initial stage. Laughton Pligh Wood has extended in this way 

during my memory of it—the last 50 years—and the Pine in 

the Linwood district too. Places which grow Pteris well only 

want a good dressing of Basic Slag, say 8 cwt. to the acre, not 

more, to grow fair crops, as long as the dead Bracken roots are 

decaying in the soil. Whether this moorland soil will continue 

to pay, depends on the depth of the sand, its manure holding 

capacity, the humus in the soil or what can be added when the 

Bracken roots have decayed, and the value of agricultural 

products—1896. 
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Bracken is often badly cut by late spring frosts in June. 

I have even seen it once cut in August. For this reason it 

acts as a good over-covert and shelter for seedings, or even 

young Oaks and Pines—1896. 

Pteris is not eaten by rabbits in our poorest warrens, 

even when the richer warren flora is practically destroyed, and 

species like Car ex arenaria can only grow above the ground level 

or flower in Gorse or Ling thickets. There can be no doubt, 

that the droppings of these animals act not only as a valuable 

manure for it, but also as moisture retainer for it—1895. 

I judge this to be the case, from the fact that the 

prothalli are to be met with in a number of places where rabbit 

“ trottles ” or moisture from them has collected by wind drift, 

or from the habit these animals have of visiting certain spots 

for observation after feeding, especially in the neighbourhood 

of large masses of Pteris. In normal seasons the Bracken 

masses themselves are the last places to look for well developed 

prothallus, because the sand of their surface is too light and 

dry. The localties the spores seen to prefer for developing into 

prothalli are these: (1) Tree-shaded rides, or (2) footpath 

sides ; or where these are not commonly found, as is often the 

case on our commons, (3) the slopes of ditches well above the 

water-table, but only on ground well consolidated and fairly 

firm, with little or no loose sand. When none of these localities 

can be had, the spores develop on (4) the entrance floors of old 

rabbit burrows, never in those in use, especially if “ trottles ” 

have been blown into them. Other places are (5) along the 

sides of rabbit tracks, or (6) round the roots of ant-hill 

observing-places for rabbits, which are covered with their 

dung, and so retain moisture. It is to be noted that all these 

spots are moderately firm and generally rain or dew moist— 

1910.* 

Braken does not spread by its spores just where it grows 

in ordinary seasons, the upper soil is far too dry; so as a rule 

* In these observations I am for the most part supported by another 
moorland worker. See Dr. E. P. Farrow’s Ecology of the Vegetation of 
Breckland, Journal oj the Ecological Society, III, pp. 211-226—a most valuable 
paper. 
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it depends almost entirely on its rhizomes. In very wet seasons, 

such as 1891 and 1892, when it made huge stem-growth, its 

rhizome-spread was little. In the dry seasons 1893-1899, on 

the other hand, it was very great, as if it were seeking moisture. 

In the earlier period the ground was so generally damp, as to 

allow of much prothallus development on what would be im¬ 

possibly dry loose sand in ordinary seasons, such as we had 

after 1893. 

It has been found-a fern difficult to move, when it has 

been wanted in garden shrubberies as an ornamental plant. 

On the other hand as spores or prothalli, I cannot say which, 

I have known it easily introduced by accident. Having once 

reached a spot, even as a spore in a flower pot, where the 

ground is mechanically and by moisture fitted for its growth, 

it spreads in all directions by its creeping rhizomes—1912. 

Bracken is naturally destroyed by four things: (1) too 

much water, (2) too little moisture, (3) deep burial in blowing 

sand, and by (4) eolian drift underculling its rhizomes and 

baring them. I have observed all these in this country. The 

first is the commonest, the last the rarest—1902. 

It is found in Tumbled Down Pasture on light soils, 

never on the heavier ones. As a rule it is permanent, but 

much depends on the rainfall, and on the stocking. It certainly 

wants more moisture from rain-water where the soil is limy. 

I have observed this in Lincolnshire and also in Ireland— 

1904. 

My good old friend, the late j. E. Mason, recorded the 

Braken as associate with the Hemipteron, Bryocoris pteridis, 

Fall., in ar woodland on Purple Boulder Clay, 17-9-1887. I 

have seen other associated insects, but regret that I have no 

notes. I begin to think I am a poor hand at note making, or 

that I have tried to do too much. 
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JOHN HAWKINS, J.P. 

The oldest Lincolnshire naturalist passed away to his 

rest, on the 17th January, 1917, at his residence, 35 Avenue 

Road, Grantham. As he was born at Newark, on the 2nd 

January, 1820, Mr. Hawkins had just passed his 97th birth¬ 

day. Well might The Grantham Journal say, “ in many respects 

one of the most remarkable personalities of this district passed 

to his rest, full of years and honour, leaving behind many who 

will revere his memory ” ; among whom not the least will be 

writers of this short notice. 

Mr. John Hawkins was in every sense of the word a self- 

made man—self-taught and educated, a lover of and seeker 

after truth and righteousness for himself and for others—a 

true man. Beginning life as a cobbler and bootmaker, with 

his overflowing energy, he was not content to rest there long. 

Soon after he was 25 years old he was in the boot-trade at 

Grantham ; and thirty years later had made a sufficiency, on 

which he retired in 1876. The word retired is not for such men 

as Mr. Hawkins, whose rest is the busiest activity, for he 

soon made a name as a curio and china specialist, and 

followed up these pursuits much to his own advantage, till 

greatly advanced age finally tamed his restless spirit and extra¬ 

ordinary powers of endurance. Mr. Hawkins was the last man 

to acknowledge an infirmity ; and even at 90 “ would cheer¬ 

fully regard himself as being a young rnan,” when a country 

natural history ramble was under discussion. 

It is as naturalists writing of a naturalist that we desire 
V—' 

to put the few notes together which we now possess of his 

long life activities. Our sources of information are the 

following: (1) his natural history articles printed in The 

Grantham Journal, lying before us in his own newspaper 

cutting copy ; * and (2) the diary of the Rev. E. Adrian Wood- 

ruffe-Peacock, who met Mr. Hawkins first in 1900, and made 

many subsequent notes of his earliest shell and natural history 

records. 

* All his articles are not to be found in this collection. There is no 
trace of the earlier series of papers he said he wrote for the London press. 
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As a child Mr. Hawkins was specially fond of birds and 

flowers, and was interested in the fishes of the river Trent, 

which the local Waitonians followed up with such unfailing 

diligence. His range was as wide as his opportunities, for 

when the Green Lizard (Lacerta viridis) turned up in Notting¬ 

hamshire as a great find in 1905, no one doubted Mr. Hawkins’ 

assertion that he had taken it 70 years earlier, for as usual he 

could name the exact locality. His rough schooling and 

apprentice days gave him little time for natural history, 

though he took all he could get for it. So it was not till 

1840-43 that he really turned his mind fully to botany. Then 

coming under the influence of a teacher who had been trained 

in the school of Edward Stanley, afterwards Bishop of 

Norwich, he made rapid strides in his knowledge of our local 

plants. 

Here is an extract from Mr. Woodruffe-Peacock’s diary. 

“ Can you tell me, sir, where the Burnet Rose (Rosa 

spinosissima) grows in this county ? ” he said, with a charming 

smile, which always went along with a poser-question. “ "ies,” 

I said, “ I can tell you, but can you tell me the year you found 

it first ? Then I will tell you where it was.” “ I was courting 

in 1842, and used to gather it for my future wife.”—“ At 

Newton Cliff,” I replied, taking the words out of his mouth, 

and making a note as he spoke. “ Let me tell you that it is 

your first record for our future flora. It is still growing there 

to-day from a seed water-carried by the river Trent. I have 

been there three times to discover it,” and once since these 

words were spoken, “ but have never been lucky enough to 

happen on the few bushes there are of it.” He went later to 

show the spot to his Grantham friends. It wTas this open 

frankness, which said at once where he had seen things, and 

where we could find them, or he could show them to us, which 

made Mr. Hawkins’ word enough for us all. 

By the diary, it was from 1852-55 that Mr. Hawkins 

became specially interested in shells. His records for com¬ 

moner species date from the first year, his rarer ones from 

the latter. In the last year, for instance, Helix aculeat'a, is given 
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both in Mr. W.-P.’s diary and in his own printed notes too. 

After 1900 he had a way of saying in conversation : “ I found 

it thirty or forty years ago,” when he was referring to the 

date 1852-55. This was his list of that date :— 

Ancylus fluviatilis—We went to the locality, but did not take it, 

but it has been taken since. 

Anodontae, both, if there are two, but Mr. Hawkins was doubtful, 

calling them the flowing (anatina) and dead water (cygnea) 

species. 

Balea perversa—We visited the locality, a wall, and found it at 

once. I had always taken it on trees before. 

Bulimus obscurus. 

Bythiniae, two species—Caecillioides he considered very rare, and 

Carychium, too. 

Clausiliae, three species, namely : bidentata (rugcsa), laminata and 

rolphii—we verified the last two on the same spot. 

Cochlicopa. 

Helices : aculeata (found on his spot), arbustorum, aspersa, cantiana, 

caperata, costata, hispid a, hortensis, itala, nemoralis, pulchella, 

pygmaea (verified during the visit), mfescens, virgata, and its 

variety alba. 

Hyaliniae : alliaria, cellaria, nitidula, and pur a. 

Limnaeae : palustris, peregra and stagnalis. 

Physa fontinalis. 

Pisidia, four, namely: contortus, corneas, spirorbis and vortex. 

There was also carinatus for Nottingham, but not for Lin¬ 

colnshire. 

Pupae, two, namely : cylindracea and muscoruni. 

Succinia elegans, and S. patris. 

Unio pictorum, and U. tumidus, but this last was of rather later 

date than 1855. 

Valvata piscinalis. 

Vivipam contecta. 
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This is a longer list than any one else could have written 

in 1855 for South Lincolnshire—though in 1852, a labouring 

man at Caistor of the name of Rands, had a collection of 

between 60 and 70 species. His specimens are mislaid or lost. 

He fell in the Crimean War. It is right to put on record, all 

the same, that such a collection existed, the fruits of a labouring 

man’s love of study. His book was J. E. Gray’s edition of 

W. Turt.on’s Manual. 

For The Grantham Journal Mr. Hawkins wrote from 1 goo- 

1916. This is a full list of the species named in his articles 
*1 

cut and pasted into his own newspaper cutting book. 

PLANTS. 

Agrimonia Eupatoria. Erophila vulgaris. 

Allium vineale. Euonymus europaeus 

Anagallis arvensis. Fagus sylvatica. 

A. femina (caerulea). Fraxinus excelsior. 

Anemone nemorosa. Galanthus nivalis 

Antirrhinum majus. Galium cruciata. 

Arum maculatum. Gentiana amarella. 

Atropa Belladonna. G. Pneumonanthe. 

Bryonia dioica. Geranium rnolle. 

Campanula glomerata. Habenaria chlorantha. 

C. rotundifolia and variety alba. Helianthemum vulgare. 

C. Trachelium. Helleborus viridis. 

Carpinus Betulus. Heracleum Sphondylium. 

Centaurea nigra. Hieracium Pilosella. 

C. Scabiosa. Hippuris vulgaris. 

Chelidonium majus. Hypericum dubium. 

Chenopodium Bonus-Henricus. H. perforatum. 

Cnicus acaulis. Lamium album. 

Conium maculatum. L. purpureum. 

Cornus sanguinea. Linaria vulgaris. 

Crataegus monogyna. Linum perenne. 

Crepis virens. Listera ovata. 

Cytissus scoparius. Lithospermun officinale. 

Daphne Laureola. Lychnis Flos-cuculi and variety 

Daucus carota alba. 

Epilobium angustifolium. Lythrum Salicaria. 

Eranthis hyemalis. Malva moschata. 

Erodium cicutarium. Mentha hirsuta. 



John Hawkins. 45 

Menyanthes trifoliata. Rosa canina. 

Mercurialis perennis. R. spinosissima. 

Myosotis sylvatica. Rubus fruticosus. 

M. versicolor. Salvia verbenaca. 

Narcissus major. Sambucus nigra. 

Ononis spinosa and variety alba. Sanicula europaea. 

Ophrys apifera. Scabiosa succisa. 

Orchis maculata. Sedum album. 

O. mascula. Solanum Dulcamara 

O. pyramidalis. S. nigrum 

Orobanche elatior. Spergula sativa 

Papaver argemone. Spiraea Filipendula. 

Parnassia palustris. S. Ulmaria 

Peucedanum sativum. Statice maritima. 

Platanus orientalis. Tamus communis. 

Populus canescens. Thymus Serpyllum. 

P. nigra. Tilia vulgaris. 

Primula veris. Ulex europaeus. 

P. veris x vulgaris. Ulmus campestris. 

P. vulgaris x veris. U. montanus. 

Quercus pedunculata. Urtica dioica. 

Radicula nasturtium-aquaticum. Viburnum Opulus. 

Ranunculus Ficaria. Vicia cracca. 

R. hederaceus Viola odorata 

R. heterophyllus. Viola sylvestris. 

R. sceleratus. Viscum album. 

MAMMALS. 
Bat, Common. Rabbit. 

Dormouse. Rat, Common. 

Hare. Stoat. 

Mole. Vole, Field. 

Mouse, Common. Weasel. 

BIRDS. 

Birds were the special study of Mr. Hawkins 

years ; this is his list:— 

Blackbird. Chaffinch. 

Blackcap. Crow, Carrion. 

Bullfinch. ,, Hooded. 

Bunting, Corn. Cuckoo. 

,, Reed. Duck, Wild, or Mails 

,, Yellow. Fieldfare. 
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Flycatcher, Spotted. 

Golden Crested Wren. 

Goldfinch. 

Greenfinch, or Green Linnet. 

Green Woodpecker. 

Gull, Common. 

,, Blackheaded. 

,, Kittiwake. 

Hedge Sparrow. 

Heron. 

Jackdaw. 

Jay. 

Kestrel. 

Kingfisher. 

Lapwing. 

Lark, Sky. 

Magpie. 

Martin, House. 

,, Sand. 

Nightingale—there are twenty 

ferences to this species. 

Nuthatch. 

Owl. 

Partridge. 

Pheasant. 

Pigeon or Ringdove. 

Redbreast. 

Redstart or Firetail. 

Redwing. 

Rook. 

Sparrow, House. 

,, Tree. 

Starling. 

Swallow. 

Swan, Mute. 

Swift. 

Tern, Common. 

Thrush, Missel. 

„ Song. 

Tit, Blue 

,, Cole. 

„ Great. 

,, Long Tailed. 

,, Marsh. 

Treecreeper. 

re- Turtle Dove. 

Wagtail, Pied. 

Whitethroat, Greater. 

,, Lesser. 

Willow Wren. 

Wren. 

FISHES. 

Bream. Rudd. 

Eel. Trout. 

Roach. 

INSECTS. 

Cabbage White Butterfly and the 

other two whites. 

Carabus nemoralis (Beetle.) 

Hive Bee. 

Hummingbird Hawk Moth 

Magpie Moth. 

Peacock Butterfly. 

Poplar Hawk Moth. 

Red Admiral Butterfly. 

Tortoiseshell Butterfly (common). 

Wire worm; 

Woodlice. 
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SHELLS. 

He names nearly all the shells in the above list with the 

following additions :—Helix lapicida, and its variety alba. 

H. nifescens, and its variety alba. 

Few men of over ninety can have kept up their interest in 

natural history, and their sympathy with brother workers to 

such an advanced age. Few men at that period of life have 

such a keen love of the picturesque. We purpose later on to 

reprint in these Transactions, the more valuable notes of Mr. J. 

Hawkins’ Grantham Journal articles. 

s. c. s. 
E. A. W.-P. 

LAVERNA EPILOBIELLA. 

Laverna epilobiella.—I have succeeded in breeding 

specimens of this moth from larvae sent me by the Rev. E. A. 

Woodruffe-Peacock found in heads of Epilobium hirsutum 

during the summer, and from larvae collected at Barton. This 

confirms the record found on page 17 of these Transactions. 

Guy W. Mason. 

Barton-on-Humber. 

Whiskered Bat, Myotis mystacinus, Leisl.—The first specimen 

recorded for Lincolnshire was taken at Doddington, May 20th, 1915, 

and was presented by the Rev. F. L. Blathwayt, m.b.o.u., to the 

County Museum. 

A FUNGUS AND ITS BEETLES. 

On the 30th of December, 1916, I took the fungus Polypoms 

betulinus, Fries., from a Birch (Betula alba, L.) on the little 

outcrop of Kellaway’s Rock, by Kettleby Beck-side in New- 

stead, in Cadney parish. On examining it carefully at home, 

we found eight beetles sheltering between the fungus and its 

junction point with the tree. They were alive when taken, but 

soon died in the heat of the study. The Rev. A. Thornley has 

has named them for us Tetratoma fungorum, F. 

Thomas Warner Woodruffe-Peacock. 
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THE LIAS BRICKYARDS OF SOUTH-WEST 

LINCOLNSHIRE. 

By A. E. TRUEMAN, M.Sc., 

University College, Nottingham. 

In south-west Lincolnshire the Lias Clay has been used 

for brickmaking in most districts where there has been 

sufficient demand. Thus thirty years ago, about seventeen 

brickworks were situated on the Lias of the area shown in the 

map. While the clays which are used as brickearth vary 

somewhat in composition, there are certain constituents, 

which though useful and even necessary in small proportion, 

are harmful if present in excess. For example, a small 

amount of lime, in a finely-divided state, acts as a flux and 

binds the particles together, and is also said to diminish the 

contraction of the raw brick in drying,* yet too much lime, as 

in the shales of the Hydraulic Limestone series, makes the 

clay unfit for brickmaking. If lumps of limestone or fossils 

are present in the clay, they are converted on burning into 

quicklime, which is changed to slaked lime when the brick is 

wet, causing cracking. A small amount of sand is also 

valuable, as it prevents the bricks from warping; for this 

reason alluvial or loamy clays are preferred for brickmaking in 

many parts of the country. Excessive proportions of various 

salts, as Calcium and Magnesuim Sulphates, and even a small 

amount of Iron Pyrites, are also very injurious. 

The lowest part of the Lias (the Hydraulic Limestone 

series) is very calcareous and unsuitable for brickearth, but 

suitable clays occur in different places at almost all succeeding 

levels, as will be seen from the following notes. 

The greater number of the yards shown on the map 

supplied hand-moulded bricks ; in machine works, the bricks 

are either pressed or wire cut, and naturally the output may be 

* Rivington’s Notes on Building Construction, Pt. III., p. 86. 

See also H. B. Woodward, Lias of England and Wales, Mem. Geol. 
Survey, 1893, p. 298. 
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a hundred times greater than that of a hand yard. It is claimed 

that, although the bricks made at a hand works are not so 

uniform in appearance, they are less liable to warp and are 

more durable than machine made bricks. 

I. HAND BRICK WORKS. 

Bassingham. Ceased working in 1910, owing to “loss of 

trade Made bricks, pan-tiles, and agricultural drain¬ 

pipes. 

Shallow exposures worked, consisted of alternating sandy 

limestones and clays, with numerous fossils, especially 

Belemnites and large Lamellibranchs, causing trouble 

in sorting. Probably armatum-zone. 

When in full work, 90,000 to 100,000 bricks per year, in 

addition to tiles and pipes. 

Navenby. Ceased working about 1890. 

Upper Lias Clay. 

Broughton Mills. Ceased working about 1896. 

Probably Jamesoni-zoneA Fossils rare and clay uniform. 

No exposure now visible. 

Brant Broughton. Ceased working about 1912. Machinery 

installed, but yard closed finally, 2 years later. Cost of 

carriage of coal, a serious factor, nearest station 4 miles 

distant. 

Made bricks, tiles and pipes. 

Shallow diggings. Clay uniformly fine-grained. Fossils 

and lumps rare. Fair proportion of fine sand, especially 

in upper part of pit. Armatum-oxynotum zones. 

Allington. Ceased working about 1890. 

Semicostatum zone. Similar to Sedgebrook. 

Sedgebrook. Still working. 

Makes bricks, but more especially pantiles and drainpipes. 

Shallow diggings show several shelly limestones inter- 

bedded with clays, but the limestone fragments may be 

sorted without great difficulty. Smaller fossils not un¬ 

common. Fair amount of rounded quartz grains. Much 

selenite. 

- Geology 5. W. Lincolnshire, Mem, Geol, Survey, 1885, p. 32, 
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Semicostatum zone. 

Brick reputed to be very durable, and to outwear the best 

machine-made bricks. Tiles and pipes supplied by road 

to villages within ten miles radius. 

Bottesford A. Still working. 

Bricks, but more especially pantiles and farm drainpipes, 

which are supplied to all the villages within a radius of 

io miles. 

Clay uniform, wTith fair quantity of sand. Fairly free from 

lumps and other injurious material. Shallow diggings. 

Bottesford B. Closed about 1890. 

Bricks, tiles and pipes. 

Shallow diggings. Clay interbedded with nodular earthy 

Limestones difficult to remove. Low proportion of sand. 

Bucklandi-zone, This is the lowest horizon that has been 

worked for brickearth in the Lias of the area under 

consideration. 

Woolsthorpe. Commenced 1848. Closed 1908. 

Bricks, pantiles, and drainpipes. 

Shallow pit. Clay uniform, with few fossils and other 

lumps. A considerable amount of subangular quartz 

grains. Well suited for brickmaking, requiring no previous 

treatment. 

Upper part of Jamesoni-zone. 

The bricks supplied were hard and durable. When in 

full work, output was 500,000 annually. 

Harby. Closed about 1890. 

Made bricks and tiles. 

II. MACHINE BRICK YARDS. 

Lincoln. The following yards are owned by the Lincoln 

Brick Company: — 

a. West Cliff. Closed 1909. Upper Lias. Blue shales with 

nodules. 

b. Bracebridge. Still working. Section extends from upper 

part of Davsei-zone (Capricornum-z.) to Paper Shale 

division at base of upper Lias. 

c. Handley’s Brick Yard. Work temporarily ceased during 

war. Section as above. 
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d. Cross Cliff. Closed igoi. Section nearly as above. 

b. c. d. Lower portion consists of grey-blue shale, with layers 

of concretions, which are easily sorted as the clay is dug. 

Following this the beds have thin layers of ironstone and 

scattered Phosphatic nodules. 

Upper portion : paper shales, of little value. 

c. Waddington. Temporarily closed during war. 

Plastic clays with concretions which are easily removed. 

Oistoceras sub-zone (= upper part of Davaei-zone). 

Grantham. (Rudd’s Yard). Temporarily closed during war. 

Blue plastic clay with concretions. Relatively free from 

hard lumps. 

Upper Lias. So-called “Commune-zone.” 

Gonerby. Temporarily closed during war. 

Blue clay with fine sandy layers, and concretions which 

may be easily separated. Well suited for brickmaking. 

Middle Lias. Margaritatum-zone. 

It is important to notice, too, that brickmaking in the area 

in question has been influenced markedly by the brickyards at 

Newark, although of course, the clay is of Keuper and not 

Liassic age. As these yards until recently turned out about 

15 million bricks each year, and still supply many of the villages 

in the area we are discussing, their importance must not be 

overlooked. 

The geologist in search of exposures in the lower Lias, 

visiting the brickyards mentioned in the memoirs published by 

the Geological Survey,"' will be disappointed to find nearly all the 

works mentioned there are now closed, although during this 

period there has been a slight increase in the recorded amounts 

of brickearth raised in the county.t It will be noticed that 

of ten hand brickyards about thirty years ago, only two were 

working at the beginning of the war, while five of the seven 

machine yards were still employed. The reasons which led 

to this are various, but include the following : 

* Geology of S. W. Lines, Mem. Geol. Survey, 1885. 
Geology of Lincoln, Mem. Geol. Survey, 1888. 

f Home Office Statistics : “ Mines and Quavvies Reports, 1895 and 1914. 
(But these figures are for pits deeper than 20 feet, and would not include 
most of the smaller yards). 
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1. Quality of clay. The yards have been situated on various 

levels of Lias clay from the Bucklandi-zone of the 

lower Lias to the upper Lias, and in some cases the 

clay used was not well suited for brickmaking. The 

most suitable horizons appear to be near the 

Jamesoni-zone, in the lower Lias, the outcrop of which 

passes through Woolsthorpe and Brant Broughton, 

and the Margaritatum-zone in the middle Lias, exposed 

along the foot of “ the cliff.” 

2. The introduction of machinery, and the consequent 

centralisation of the industry at Lincoln, Grantham, 

and Newark. It is possible to supply bricks to the 

villages more cheaply than hand-bricks can be made on 

the spot. This was the experience, for instance, at 

Woolsthorpe. At Brant Broughton steam plant was 

installed, but owing to the small demand, it proved 

more satisfactory to bring bricks to the neighbourhood, 

than the coal needed to make them there. 

3. The development of communications. The construction 

of railways has had an important effect in reducing the 

cost of transporting coal and in making the delivery of 

bricks cheaper. Thus the yards at Newark send bricks 

all over the country by rail, and also occasionally supply 

the villages in our area by road. It is interesting to 

note that all the yards at present working are situated 

near railways, while the Woolsthorpe yard, which 

was not closed until 1908, occupied a suitable position 

near the Grantham Canal. 

4. Lack of skilled hand-brick makers. 

5. Depopulation of the rural districts, and the consequent 

small demand for bricks and other building materials. 

I wish to acknowledge the help I have received from Prof. 

H. H. Swinnerton and Mr. W. A. Richardson while preparing 

these notes : thanks are also due to the numerous workmen 

and managers who have supplied information concerning the 

the pits. 
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THE BRICKYARDS OF SOUTH-WEST LINCOLNSHIRE. 
THE FIGURES INDICATE THE DATE OF CLOSING. 
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THRUSH STONE STUDIES. 

REV. E. ADRIAN WOODRUFFE-PEACOCK 

AND 

THOMAS WARNER WOODRUFFE-PEACOCK. 

The eighteen days’ frost, which ended here on the 28th of 

December, made the thrushes of this parish unusually busy 

with the mollusca along the Cadney side of Kettleby Beck. 

The collections made at six thrush stones were lifted by the 

younger of us from the sandy carr-peat, and carried home in a 

vasculum. On carefully counting them out, it was found that 

604 specimens had been taken. Some were too young for 

naming ; a few more were dead and weathered shells 

too far gone for proper classification. 

Three species only were discovered in this gathering. One 

was Planorbis covneus, L., a dead shell which had only been a little 

hammered. The elder of us has not met with this species at a 

thrush stone for 20 years. The other two species were 

Helicigona arbustovum, L. and Helix nemoralis, L. 

The Helicigonae were easily worked out. There were 175 

specimens of typiece; 40 of flavescens, Ferussac ; 8 of cincta, 

Taylor, and 1 Uiteofasciata, Dum. and Mort. 

The Nemoralis took much more time in mastering by a 

thorough study. We fear they would never have all been 

done, had it not been for Mr. j. W. Taylor’s Monograph v. 3, 

303. Below is our analysis made by the aid of the 24 space 

band and inter space formula suggested in The Naturalist, 

1909, pp. 171-174 and 257-259, also referred to in J. W. 

Taylor’s Monograph, v. 3, p. 292. This formula is as follows, 

I22234433, and as it was founded on an analysis of some 5,000 

shells, we assume that the banding of nemoralis is fairly constant 

and like it, wherever this species is found. This is certainly 

true of all we have seen in this county. In this paper this 

formula is only used for one distinct purpose, this is, to classify 

the bands whenever they are above or below the normal width. 

Ordinary figures denote bands which are normal. 

Figures followed b}^ a full point (e.g. 1. 2.) indicate a 

decreased line. 



Thrush Stone, Studies. 55 

Figures followed by an asterisk (e.g. i* 2*) denote an 

an increased line. 

A decreased-increased line therefore appears in the 

following form:—1. 2. 3* 4* 5*. 

The commonest colour form on the sandy carr-peat of 

of Kettleby Beck-side is libellula, Risso. 

The variety quinquefasciata, Moq., 12435 were six in 

number. The off formula forms were very numerous. The 

increased banding was as follows. Two were 1*2345, two 

12*345, one 123*45, three 12345*, one 1*2345*, one 12*34*5*, 

and one 1*2*34*5*. The decreased-increased banding was one 

1.234*5*. The decreased banding was as follows :—four were 

1.2345, six 12.345, one 123.45, two 1234,5; and one 12345. ; 

two were 1.2.345, two 1.23.45, one 1.2345., one 12-34.5, two 

123.4.5, one 123.45., and one 1234.5,; five were 1.2.3.45, one 

1.2.34.5, one 12.3.4.5., and one 12.34.5.; one was 1.2.3.45.; 

one 1.2.34.5, one 1.23.4.5., and one 12.34.5.; three were 

1.2.3.4.5.. There were three specimens with an additional 

band 12.3x45, 123x4.5, and 1234x5. . 

Of the variety hleinia, Moq., (12345) ten were typical 

specimens. 

Of the variety gronovia, Moq., (123) (45), there were ten 

typical specimens, also nine specimens had a 24th line of 

interspace between the compound bands, instead of the 

normal 4 of the type formula. One was 1. (123) (45) with a 

one-twelth line of interspace. Two were (123) x (45). 

The variety woodia, Moq., had one normal specimen 

1 (23) 45. One increased form 1 (23)4*5, and two decreased 

1. (13) 45 and 1 (23) 4.5. 

The variety tournouria, Locard., : 0345, was not present if 

the bands are normal; but a form was there : 03.4.5. • 

The variety fischeria, Locard., was represented by two 

specimens and two forms : : 345* and : : 34.5. 

The variety blainvillea, Moq., had one normal specimen 

: 2345. One increased : 23*4*5*, one increased-decreased 

: 234*5.1 the decreased forms were :—three : 2345, one: 2345., 

one : 23.4.5., an^ one : 2.34.5.. 
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The variety envieria, Moq., gave five typical specimens 

00300; five increased forms 003*00 ; and five decreased forms 

003.00. This regularity in numbers we consider most curious, 

especially as the other variety of this single 3rd banded form, 

boysia, Moq., where the band is present on the body whorl 

only, though fairly common on the alluvial carr, was not 

present in this gathering. 

The variety nilssonia, Moq., gave one specimen of the 

typical form (123)45; and two increased forms. Two 

specimens were (123) 4*5, and one (123) 4*5*. 

The variety listeria, Moq., gave one specimen of the 

typical form 00345, and then decreased forms. One 003.45, 

two 0034.5, one 00345., one 0034.5. and one 003.4.5.. 

The variety reaumuvia, Moq., 123(45), gave six type 

specimens. Two with a broken interspace between the 

aggregated banding 123 (4/5). The increased forms were, 

two 12*3 (45), one 1*2*3 (45)5 and two 1*23* (45). An in- 

creased-decreased form was one 1.2*3 (45)- The decreased 

forms were, one 1.23 (45), two 12.3 (45), one 1.2.3 (45)? one 

1.23. (45), and one 1.2.3. (45)* 

The variety schroeteria, Moq., 02345, gave five type speci¬ 

mens. One increased specimen 0234*5*. One increased- 

decreased specimen 02.34*5.. The decreased forms were, four 

specimens 023.45, one 02.345, two 02.3.45, two 02.34.5., 

and two 02.3.4.5. . 

The variety brardia, Moq., gave one typical specimen 

1 (23) (45). One increased specimen 1 (23*) (45*) and one 

decreased specimen 1. (23) (45). 

The variety poireiia, Moq., gave four typical specimens 

(12) 3 (45). The increased forms were, one (12*) 3 (45), and 

one (12) 3* (45). The decreased forms were :— one (12) 3. (45) 

one (12) 3 (45.), and one (12.) 3 (45.), or in the 24 band 

formula this last shell was thus (12.22.) i.li. (4.43.3). 

The variety brotia, Locard, was not present in the type 

form 00345, but two specimens of a form of it 003.45. 

Of the true typical bandless form, 00000, there were only 

seven specimens—a most astonishing circumstance to the 

elder worker after fifty years’ experience of thrush stones. 
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One form of it was unique, we should like to call it 

tayloviana, Pks. At the normal spot for taking off the banding, 

i.e., in the centre of the last year’s ■ growth, this shell was 

bandless, ooooo, at its mouth (12345), at the other end of the 

body whorl 023 (45). On this one shell in different growths, 

each quite abrupt and without any shading into one another 

three distinct varieties of banding were found on the 

body whorl, yet this shell had apparently been quite un¬ 

damaged till the thrush found it. 

The following varieties of libellula, Risso, we cannot find 

in Mr. Taylor's Monograph. They may be distinguished as 

as follows. 

The variety roebuchiana, Pks., : 023 (45) one specimen, with 

one specimen of a form : 2.3. (45). 

The variety bvandvethiana, Pks., 023 (45), there were 

three specimens. One specimen was 02*3 (45). The decrease 

forms were three :—023. (45) had three specimens ; 02.3. 

(45) had one specimen; there was also this form 023. (45.) 

represented by one specimen. 

The variety smithiana, Pks., 1234.4.5.5. was represented 

by one specimen. 

The variety casswelliana, Pks., (12) 345, had one specimen 

typical. It had an increased form (12) 34*5*, and two decreased 

forms, each with one specimen, (12) 34.5, and (12) 3.45. . 

The variety prestoniamf Pks., was not found typically, but 

one specimen was o : 3.45. . 

The variety masoniana, Pks., was not found typically either, 

but in two forms, With one specimen of both, o : 3.4: and 

o : 3.4 . : . 

Our last variety of libellula Risso., is mushamia, Pks., 

o (23) 00, of which there were two specimens. 

Of the colour form rubella, Picard, there were the following 

varieties:— 

The typical bandless form, ooooo, one specimen. 

The variety carteriana, Pks., 12345, there were twenty 

specimens, and the following forms. Increased ones were, 



58 Thrush Stone Studies. 

one specimen 12345*, four 1234*5* One increased-decreased 

specimen 1.2*34*5; decreased forms were as follows:—Four 

1.2.345, four 1.2.3.45, one 1.2.345., four 1 -2.34.5.? and six 

1*2.34.5. 

The varietygouldingiana Pks., (12345), gave seven speci¬ 

mens. 

The variety dennisiana, Pks., (123) (45), gave nineteen 

specimens. There were two increased forms. One specimen 

of (123) (4*5*), and one of (1*2*3*) (4*5*)• 

The variety worsdaleana, Pks., (123)45, gave one type 

specimen. Three specimens of (123) 4*5*, and one (1*2* 

3*) 45- 

The variety stowiana, Pks., (12) 3 (45), gave two specimens. 

Also two increased forms, one specimen (12) 3* (45), and one 

(1*2*) 3* (4*5*). There was one decreased specimen (1.2.) 3 

(45)- 

The variety maxiana, Pks., 123 (45), was not present in 

the typical form, but gave the following forms. One in¬ 

creased specimen 1*2*3 (45) 5 one increased-decreased speci¬ 

men 1.2*3 (45)- The decreased forms were:—two specimens 

1.23 (45) and two 1.23. (45) 

The variety hatyana, Pks., (12) 345, gave six specimens. 

With one increased specimen (1*2) 3*4*5*, and one decreased 

(12) 34-5- • 

The variety cadneyana, Pks., i (23) 45, gave five typical 

specimens. 

The variety sneathiana, Pks., 02345, gave five type 

specimens, and the following decreased forms. One 02345., 

two 02.3.45, one 02.3.4.5, one 02.34*5*> and one o2.3.4,5> • 

The variety hackiana, Pks., 023 (45), gave one specimen, 

with an increased specimen 02*3 (45), and one decreased 

specimen 02.3. (4.5.). 

The variety maddisoniana, Pks., type was not in this 

gathering, but one specimen of a decreased form was o (2.3.) 4.5. 
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The variety bennettiana, Pks., 10345 gave one specimen; 

and one specimen each of these forms, 1.034.5, 1*03.4.5., and 

i*o*3*4*5- 

The variety amosiana, Pks., 103 (45), gave one specimen. 

The variety thornleyam, Pks., 00345, gave three 

specimens, and a form on another specimen 0034.5.. 

The variety guettardia, Moq., gave one type specimen, 

00300. 

The colour variety castanea, Picard, was poorly repre¬ 

sented as it generally is here. It gave three specimens of the 

pure bandless variety 00000. 

The variety polia, Moq., 00300, gave seven specimens. 

There was one specimen of the increased form 003*00, and one 

of the decreased form 003.00. There was also one specimen 

of what may be called albocincta, Pks. It is exactly like that 

variety in Hygromia striolata (C. Pfeiffer), 00300, and with a 

white band like it, below the dark band, as Mr. J. W. Taylor 

pointed out in this house when looking over my collection 

years ago. It is rare here, but turns up on both the northern 

and southern becks, which are the boundaries of this parish. 

There is just one other matter in regard to thrush stones 

which we should like to add to this paper. The elder of us 

has been studying them for 50 years now, as his father and 

grandfather did before him, but none of us, and four genera¬ 

tions have been watching, have ever seen a blackbird in the 

act of breaking a shell. 

The natives in north-west Lindsey call the anvils thrush 

stones. Every labouring man we have ever spoken to about 

them, has denied that blackbirds ever break the shells. On 

no less than three occasions at Cadney, the elder of us and 

the younger once, has seen a cock blackbird watch a female 

thrush opening a shell, and then driving off the owmer, the 

more powerful bird appropriating the mollusc. We cannot 

help thinking that there is some mistake, for no one who can 

speak with authority has ever seen the blackbird in the act 

of breaking a shell. 
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Most of our conspicuous flowers are visited at times by honey- 
loving or vegetable-feeding beetles, which drift from plant to plant in 
the same way as honey bees do, and thus bring about much cross¬ 
fertilization. The flowers of such early species as the Lesser 
Celandine (Ranunculus Ficaria, L), the Cuckoo Flower (Cardamine 
pratensis, L.) and the Dandelion (Taraxacum vulgare, Lam.) may be 
seen covered with pollen. In attempting to work this question of 
cross-fertilization of flowers, with the help of Dr. W. Wallace’s 
critical knowledge of the Coleoptera, some facts of more than 
ordinary interest have been met with. In some rare cases beetles 
are attached to special species of plants and feed only on them. This 
is the case with Meligethes viduatus, Stm. on Lychnis alba, L. and 
L. dioica, L., and on their hybrids L. alba, x dioica and L. dioica 
x alba, all of which are found on the fresh water alluvium of the 
beck banks at Cadney. This little beetle eats its way through the 
calyx, drilling a clean round hole, and no doubt consuming the 
material removed. If it is suddenly disturbed in the flower, it 
usually passes out by the corolla opening, and flying off to the nearest 
open blossom enters by the same way. More rarely when surprised 
I have seen them escape by their drilled entrance hole. More rarely 
still I have found these beetles in unopened flowers by discovering 
one of their passages into the calyx. 

Another coleopteron, called Gymnetron antirrhini, Pis., feeds on 
Linaria vulgaris, L., which is found in quantities in the same locality. 
When undisturbed it always seems to enter the flower by biting a 
fairly large hole on the front side of the spur. A piece is cleanly cut, 
not merely a slash made. For years I confounded the holes of this 
beetle with the slashes made by the Humble Bee (Bombus terrestris, L.) 
and its almost equally common variety B. lucorum; but I found on 
closer study that these cuts the larger bees make, which rarely sever 
the point of the spur containing the honey from the rest of the 
corolla, are not only slashes in contra-distinction to circular portions 
cut out of the corolla, but also that they are on the left side of the 
corolla as you look into its mouth or on the back. Those that the 
beetles make are always in front of the spur. When they were sur¬ 
prised in flowers, these beetles as a rule escaped by the mouth of the 
flower, and frequently slipped into the next flower of the same plant 
through its mouth. I have never watched them passing from plant 
to plant, though I have seen them land on the flower, but have no 
doubt that they do so, and cause that cross-pollination, which is of 
vital importance to plants. 

While I was engaged in my work on them, I observed that two 
species of flies, Platychirus peltatus, Mg. and Lucilia ccesar, L., which 
also frequent the beck bank, follow the Bombi. and feed through 
their slashes on the honey left in the spurs after the bees have 
departed. They never visit the unslashed Linaria flowers so far as I 
I have seen ; but as I have watched them for the last three seasons 
following after the Bombi, I conclude that this is one of the ways they 
get their food. They are practically the dipterous jackals of the coleop¬ 
terous lions of the insect world. These flies were most kindly named 
for me, with hundreds of other specimens of visitors to our whole 
flora, by Mr. J. E. Collin, of Rayland, Newmarket. All the insecta 
collected in this cross-fertilization study work are now being set up 
by the individual industry of Mr. A. Smith for the County Museum. 
These gentlemen both de^eryp., the, sinegrest thanks of all members 
of the Union.—E. A. W.-f.BRlTlSH 
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